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Introduction 
Malnutrition in hospitalized patients has been widely 
described and is known to have significant consequences for 
the course and outcome of treatment. Thus, a significant 
amount of research has underlined disease related 
malnutrition, as being associated with increased risk of 
infections, complications, need of prolonged care and 
decreased quality of life, as well as mortality [1-7].  
Malnutrition is defined as a consequence of inadequate intake 
of proteins and energy, which, in combination with increased 
requirements due to the stressed metabolism, can lead to a 
reduction of appetite and less food intake, forming a negative 
energy balance, leading to weight loss [8].  
In a health economic perspective, disease related malnutrition 
has been shown to account for 10% of total public health 
expenditure. According to a Danish study, the additional 
costs for medical patients due to malnutrition in 2008 was  
 
 
 
 
 
1.726 DKK per 3.4 extra hospital days in 28.700 
admissions summing up to DKK  168 million, which 
may be saved through better and earlier nutritional 
efforts [9,10]. Early detection of malnutrition including 
sarcopenia, thus preventing cachexia, has been 
advocated for the possibility to recover [6,11,12,13].  
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Abstract 
Background: Malnutrition is common in hospitalized patients, and is known to have negative consequences 
on the course and outcome of treatment. As the proportion and burden of disease is increasing in the 
outpatient setting, a focus on malnutrition in the overall outpatient setting may be required. 
Aim: This study aimed to investigate the prevalence of unintended weight loss and associated risk factors in 
outpatients visiting five different specialties. 
Methods: In this cross sectional study, data regarding weight loss during the past three months, “eaten less” 
the past week and associated risk factors, was collected consecutively through a one-page questionnaire, for 
a full week in each of five ambulatories at Aalborg University Hospital, Denmark. Descriptive analysis, 
Chi
2
-analysis and multiple logistic regression analysis were used for statistical analysis.  
Results: Of the 713 participants, 26% had an unintended weight loss within the last three months and 21% 
had eaten less than usual over the past week. Patients >80 years [CI95%: 1.496;4.358] and underweight 
patients [CI95%: 1.766;8.884] had significant increased odds for „unintended weight loss‟, while women [CI 
95%: 1.216;2.542], patients from the department of medical gastroenterology [CI95%:1.499;4.205], 
department of gastrointestinal surgery [CI95%: 1.289;3.797] and department of lung medicine [CI95%: 
1.353;4.129] as well as underweight patients [CI95% 1.202;4.742] showed increased odds for „eaten less‟. 
Conclusion: Based on the statistical analysis, there is a high risk of unintended weight loss in outpatient 
clinics. Therefore, guidelines for handling disease related under nutrition in outpatient settings are required. 
 
Keywords: Malnutrition, Outpatient, BMI, Weight loss. 
 
Mette Holst et al. 
 
 International Journal of Food Sciences and Nutrition Research      Volume 1 Issue 1.1002 
 
 
Several studies have highlighted that early nutrition 
intervention, may have a beneficial effect on avoiding 
unplanned weight loss, reducing risks of complications and 
improving, quality of life maintenance and functional level 
[14-20].In Denmark there is a significant trend towards 
increasing the frequency of ambulatory care for patients 
compared to in-hospital treatment, where number of total in-
hospital days has decreased every year for the past decade 
(Denmarks Statistics http://www.statistikbanken.dk/). These 
care strategies include treatment of chronic diseases as well as 
acute diseases and different types of cancer. Furthermore, the 
increasing age population, has increased the number of 
ambulatory follow ups and diagnostic investigations (The 
Danish National Research and Analysis Center for Welfare, 
Sept. 2018). 
While The National Board of Health has national 
recommendations for nutritional efforts in hospital as well as 
in community dwelling elderly, there are no recommendations 
for ambulatory care [21]. Due to the development in 
population composition and treatment strategies, patients in 
the outpatient clinic may also be at risk of malnutrition, which 
may affect the course and outcome of treatment. Only a few 
studies outside Denmark have looked into the risk of 
malnutrition in hospital outpatients. These have found a sound 
variation of patients at risk, depending of diagnose, setting and 
screening method used. A study from UK found a prevalence 
of 21.3 % at risk of malnutrition in a Gastroenterology Clinic 
[22], while an Australian study found a prevalence of 17% 
malnourished patients and 37.2% at risk of malnutrition in 
ambulatory cancer patients [15]. Furthermore, a study from 
Spain found a great variation of malnutrition risk within 
different cancer diagnosis [23]. 
In the present study, we aimed to investigate the prevalence of 
unintentional weight loss as a primary marker for the risk of 
disease related malnutrition but including also patient 
assessment of “eaten less” within one week and body mass 
index (BMI), in five different outpatient clinics at Aalborg 
University Hospital, Denmark [24]. 
 
Methods 
This study was designed as a questionnaire based cross 
sectional investigation including all patients visiting five 
different outpatient clinics for each one week; 
Gastroenterology, Infectious Medicine, Pulmonary Medicine, 
Abdominal Surgery and Hematology.  
Questionnaire: 
The questionnaire included nine questions of  
1.Gender, 2.Age, 3.Reason for visit (treatment, investigation, 
ambulatory follow-up, results of physical examination, course 
of investigation), 4.Unintentional weight loss within the past 
three months, 5.Eaten less or as normal within the past week,  
6.Nutritional impact symptoms, 7.Lack of help for 
cooking / eating alone, 8.Talked to professionals about 
weight loss, 9.Intentional weight loss. 
 
Inclusion 
Roll up boards including the text “Ambulatory nutrition 
week” including information about the study, were 
placed at the entrance and reception of the outpatient 
clinics. After registering at the receptive outpatient 
clinics patients were approached by the investigators, 
giving information and inviting them to participate in 
the investigation. A weighing scale and height 
measuring scale were placed close to the reception. If 
willing to participate, patients could fill in the 
questionnaire themselves, or have the questions read 
and filled in by the investigators. Patients were advised 
weighing, if they did not weigh themselves on the 
particular morning. Likewise, if they had not had their 
height measured recently. 
Data were entered in EPIDATA 4.2 and the entrance 
was double checked. Missing data were entered as 999 
and excluded from analysis. 
 
Statistics 
A descriptive analysis was made and presented as 
number (N) and mean ± SD. Chi2 and multiple logistic 
regression analysis were used to test for association 
between “reason for visit” and “unintended weight loss” 
as well for association between “reason for visit” and 
“eaten less”. P<0.05 was considered significant and 
Odds Ratio (OR) was given with a 95% confidence 
interval (CI). The associations were adjusted for gender, 
departments, BMI and age. Data were analyzed using 
SAS for Windows version 9.4. 
 
Ethical considerations 
Participation was voluntary and no information gathered 
could lead back to the particular patient. The regional 
ethic committee was approached about the study, and 
found no reason for full application. Application ID: 
2018-146. 
 
Results 
The study included 713 patients in total and the highest 
prevalence of outpatients came from the hematology 
department (N=219). Of these, 52% were male and 
mean age was 59.8 years. Mean BMI was 26.14 kg/m2 
and the highest prevalence for reason for visit were 
investigation (N=249). Of the outpatients, 25.6% had an 
unintentional weight loss within the past three months 
and mean weight loss was 7.5 kg. 21 % of the patients  
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have eaten less within the past week. The highest prevalence 
of nutritional impact symptoms among outpatients who had 
eaten less within the past week was no appetite (N=108). 
Finally, 7.2 % of the sample had an intentional weight 
loss Table-1 shows demographic information. 
Variable N= 
Outpatient clinic:  
     Gastroenterology (M) 
     Infektious Medicine (I) 
     Abdominal Surgery (A) 
     Hematology (H) 
     Pulmonary Medicine (L) 
     Total 
 
170 
24 
176 
219 
124 
713 
Sex (Male) 52% 
BMI, kg/m
2
 26.14 (SD 6) 
Age, years 59.8 (SD 17.3) 
Unintentional weight loss, Yes % 25.6 % 
Unintentional weight loss > 3 months, KG 7.5 (SD 5.6) 
Eaten less than usual the past week, yes % 21 % 
Intentional weight loss, yes % 7.2 % 
Reason for visit: 
Treatment 
Investigation 
Ambulatory follow-up 
Results of physical examination 
Course of investigation 
 
196 
249 
217 
60 
47 
Nutritional impact symptoms: 
Nausea 
Pain 
Worries 
Swallowing problems 
No appetite 
 
52 
57 
25 
16 
108 
Table 1: Demographic information 
 
 
The association between “unintended weight loss” and 
different variables are presented in table 2. There was an 
association between “unintended weight loss” and age 
(p<0.05), and the oldest age group had a significant higher 
risk of having an unintended  weight loss (OR=2.554; CI 
(1.496-4.358)). An association was found between 
“unintended weight loss” and BMI (p<0.05), as the 
underweight patients had a significant higher risk of having 
an unintended weight loss (OR=3.960; CI (1.766-8.884)). 
Finally, there was an association between “unintended weight 
loss” and the reason for visit (p<0.05), as outpatients 
whose reason for visit were ambulatory follow-up, had 
a significant lower risk of having an unintended weight 
loss. There were no association between “unintended 
weight loss” and sex or outpatient clinic (p>0.05).The 
association between “eaten less” and different variables 
are presented in table 3. There was an association 
between “eaten less” and sex (p<0.05), and women had 
a significant higher risk of having eaten less (OR=1.758 
CI (1.216-2.542)). 
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Variable p-value Odds ratio Confidence interval 
Sex (Women): 0.5443 1.1102 0.790-1.560 
Outpatient clinic: 
     Gastroenterology (M) 
     Infectious Medicine (I) 
     Abdominal Surgery (A) 
     Pulmonary Medicine (L) 
0.8913 
 
 
1.1650 
1.0710 
1.1650 
1.2920 
 
0.734-1.849 
0.404-2.838 
0.734-1.849 
0.783-2.132 
Age: 
     0-19 
     20-30 
     40-59 
     80-99 
0.0015*  
0.984 
0.969 
0.785 
2.554* 
 
0.309-3.134 
0.558-1.682 
0.515-1.196 
1.496-4.358 
BMI**: 
     Underweight 
     Overweight 
     Obesity class 1 
     Obesity class 2 
     Obesity class 3 
0.0020*  
3.960* 
0.876 
0.692 
0.592 
0.583 
 
1.766-8.884 
0.590-1.299 
0.378-1.265 
0.218-1.608 
0.164-2.082 
Reason for visit: 
     Treatment 
     Ambulatory follow-up 
     Results of physical examination 
     Course of investigation 
0.0495*  
0.831*** 
0.439*/*** 
0.748*** 
0.915*** 
 
0.534-1.294 
0.439-0,710 
0.370-1.512 
0.405-2.065 
 
Table 2: The association between “unintentional weight loss” sex, outpatient clinic, age and BMI. 
 Men, hematology department, 60-79 years, normal weight and investigation are the reference group. 
* p≤0.05 level of significance 
** BMI is classified according to the WHO classification of BMI groups 
*** Adjusted for sex, BMI, department and age.
 
There was an association between “eaten less” and outpatient 
clinic (p<0.05), and the departments M, A and L had 
outpatients who had a significant higher risk of having eaten 
less (M: OR=2.511; CI (1.499-4.205) A: OR=2.212; CI (1.2 
89-3.797) L: OR=2.363; CI (1.353-4.129)). 
 
Finally, there was an association between “eaten less” 
and the reason for visit (p<0.05), and outpatients, 
whose reason for visit were ambulatory follow-up and 
treatment, had a significant lower risk of having eaten 
less. 
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Variable p-value Odds ratio Confidence interval 
Sex (Women): 0.0026* 1.758* 1.216-2.542 
Outpatient clinic: 
    Gastroenterology (M) 
    Infectious Medicine (I) 
    Abdominal Surgery (A) 
    Pulmonary Medicine (L) 
0.0033* 
 
 
2.511* 
1.303 
2.212* 
2.363* 
 
1.499-4.205 
0.416-4.086 
1.289-3.797 
1.353-4.129 
Age: 
     0-19 
     20-30 
     40-59 
     80-99 
0.6331  
0.867 
1.098 
1.012 
1.587 
 
0.240-3.133 
0.616-1.959 
0.654-1.564 
0.870-2.895 
BMI**: 
     Underweight 
     Overweight 
     Obesity class 1 
     Obesity class 2 
     Obesity class 3 
0.0713  
2.387* 
0.992 
0.699 
1.571 
1.243 
 
1.202-4.742 
0.647-1.521 
0.356-1.376 
0.657-3.755 
0.435-3.552 
Reason for visit: 
    Treatment 
    Ambulatory follow-up 
    Results of physical examination 
    Course of investigation 
0.0007*  
0.435*/*** 
0.312*/*** 
0.687*** 
1.232*** 
 
0.262-0.720 
0.184-0.529 
0.324-1.456 
0.531-2.859 
 
Table 3: The association between “eaten less” and sex, outpatient clinic, age and BMI. Men,  
hematology department, 60-79 years, normal weight and investigation are the reference group.  
* p≤0.05 level of significance 
** BMI is classified according to the WHO classification of BMI groups  
*** Adjusted for sex, BMI, department and age. 
 
 
There were no association between “eaten less” and   age and 
BMI (p>0.05). Only 168 of the total sample had at any time 
point during disease talked to a professional about weight 
loss, and only a few were offered intervention. 
 
 
 
Discussion 
In the present study, we investigated the prevalence of 
risk of disease related malnutrition by unintentional 
weight loss in 713 outpatients from five different 
outpatient clinics, at Aalborg University Hospital. 
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Overall 25.6 % of the consecutive sample, had lost  weight 
unintentionally, and 21% had eaten less than usual within the 
past week. Mean weight loss in the overall population was 7.5 
Kilos. In most patients, a  loss of this amount of weight is 
quite significant and will be noted by patients and relatives. 
Since any weight loss, according to former studies is 
associated with negative outcomes [5,11,13,25,26]. 
Moreover, we found significant risk factors associated to the 
two outcomes. Underweight and older patients (> 80 years) 
were associated with unintended weight loss (p<0.05) and had 
a significant higher risk of having an unintended weight loss. 
Furthermore, women and patients with a BMI<18.5 were 
associated with eaten less within the past week (p<0.05).  
The prevalence of disease related malnutrition is measured by 
the variables “unintended weight loss” and “eaten less‟. These 
variables have also been used in other studies that have 
investigated the same problem [27-31] At the same time, the 
results in the present study showed that 21% had eaten less, 
while 26% had an unintended weight loss. These results are 
consistent with the results from other studies in France and 
Switzerland [28,32]. 
Moreover, the results showed that nausea, pain and no 
appetite were the most common nutritional impact symptoms 
in those who suffered unintended weight loss within the past 
three months and eaten less within the past week. These 
nutritional impact symptoms have earlier been identified in 
connection with weight loss during treatment [33,34]. 
This strengthens the external validity of the present study. 
Based on the statistical analysis, the reason for visit 
“Ambulatory follow-up” was a protective factor to having 
unintended weight loss and eaten less (p<0.05).  
However, another study showed that outpatients found it 
difficult to maintain weight when switched from treatment to 
control [35]. This is contradictory to the finding in the present 
study. In the present study, it is unknown how long time the 
patients have been in ambulatory follow-up. This may have 
had an impact on how long they have had to recover from 
treatment and the opportunity to increase the weight. As the 
survey is conducted at five outpatient clinics at a Danish 
hospital and involving over 700 outpatients, it is assumed that 
the results can be generalized to the same outpatient clinics at 
other Danish hospitals. The significant amount of weight loss 
would have been found in professionals if patients were 
screened in the outpatient care setting, or maybe even earlier 
in general practice. This amount of weight loss should be seen 
and addressed by professionals, in order to provide patients 
with a nutritional care plan, and to give patients the ability to 
enhance knowledge of risks and possibilities for actions 
which improve outcomes [14]. A full nutrition screening may 
not be necessary, since the present study, as well as former  
studies, have found it feasible to only ask a few 
questions to patients [24]. 
Given the results of the present study, asking patients 
about involuntary weight loss during the past three 
months, and if they eat less than usual during the past 
week, may be sufficient to identify nutritional risk in 
the outpatient setting. 
The questionnaire used has some limitations. It is not 
known how long the patients have been connected to 
the outpatient clinic, how often they are at the clinic as 
well as we did not investigate diagnosis or severity of 
disease. These three elements could be relevant, as 
there may be differences between the specific disease 
and treatment and the time when disease related 
malnutrition occurs [15,34,36]. 
The questionnaires were collected by different 
investigators, which may have influenced how the 
patients have been guided in answering the 
questionnaire.  
 
Conclusion 
The prevalence of disease related malnutrition is 
sufficiently measured in outpatient clinics by the 
variables “unintended weight loss” and “eaten less‟.  
Based on the statistical analysis, 25.6% of the 
outpatients had an unintentional weight loss within the 
past three months and 21% had eaten less within the 
past week.  
Underweight and older patients were in particular 
associated with unintended weight loss and had a 
significant higher risk of unintended weight loss. 
Women and underweight were moreover associated 
with eaten less within the past week. Based on the 
statistical analysis, there is a high risk of unintended 
weight loss in outpatient clinics. Therefore, guidelines 
for handling disease related under nutrition in our 
patient settings are required. 
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